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The Processes of synthesis and destruction of organic matter play an 
important role in the "self-cleaning" of reservoirs. With photosynthesis of org-
anic matter and with i t s disintegration in the bulk of waters, for links w i t h 
the daily changes of th is extremely important organically formed character is t ic 
of water are such properties as smell, manner, transparency, blooming and so on. 
Our basic problem of investigation in this volume, consists of (so that 
i t is possible to find out) the role of phytoplankton in enriched waters of the 
Klyaz'minsk water reservoir through the solution of oxygen and its part in the 
"self-cleaning" of the wa te r reservoir. 
Observations on the interesting process of photosynthesis and the 
breakdown of organic matter was conducted by us on the eastern stretch of 
water in the Klyaz'minsk reservoir during the growing periods of 1945 to 1948, 
by the widely applied bottle method (Vinberg 1934). A working base for the 
observations was established in Ostashko village, located 300 m t o the le f t 
(north) on the shore of the reservoir. Sites of depth observations varied 
between 8 and 9 m. The intensity of photosynthesis and respiration of 
plankton were investigated in certain horizontal levels, in the majority of 
cases every metre from the surface to the bottom. At each level were immersed 
2 clear and 2 covered b o t t l e s , f i l led w i th w a t e r taken from the same level. 
The exposure lasted 24 hours. The oxygen of the water was determined according 
to the Winkler method. The quantity of oxygen evolved during photosynthesis 
(F) or absorbed i n oxidative processes (D) i s expressed in mg/1 wa t e r per 24 
hours. 
2. 
Assays of plankton for qualitative and quantitative calculations were 
undertaken, simultaneously with the tests of water for the study of photosynthesis 
usually from a certain "batho-meter". For the quantitative determination of 
the phytoplankton, the investigated water was filtered through a membrane 
filter of number 4 and 5 from the trusted membrane filter factory of "Mosvodoprovod". 
Algae were counted with a cell of the Nazhzhot typo w i t h a capacity of 1/20 ml. 
The number cited for phytoplankton show the quantity of algal cells in 1 ml. of 
water. 
In table 1 are show data about the vertical distribution of phytoplankton 
(limits for fluctuation [error] and average data for the growing period per 
year.) It is evident that the phytoplankton reached the greatest development 
in the surface layers of the water, to 3-4 m depth. Such distribution of algae 
was observed in this principal manner, and the interesting account of the 
bluegreen [algal] growth represented mainly by Aphanizomenon flos-aquae, 
Anabaena lemmermannii. It is worth noting, that the quantity of phytoplankton 
was greater in 1947: already in May the diatoms were present in great quantities 
( 1 7 000 calls in 1 ml. water). The appearance of swarms of bluegreen algae 
especially Aphanizomenon and Anabaena was often observed in the course of the 
summer. The average plankton count for the vegetative period of 1947 was 
21 300 specimen/1 ml. excluding the bluegreen algae in the course of all the 
growing period of 1947, Ceratium and protococcoid algae were present in 
noticeable quantities in the plankton ( t o 240 specimens). The proceeding 
years these m i c r o o r g a n i s m s appeared in the plankton only in July - beginning of 
August. 
In 1946 rich growth of phytoplankton did not last long on an average 
during the growing period were counted 15 000 cells/ml. The year 1947 
surpassed in the high amount of flooding (according to data of M.A. Ruffel 
about 200% of the average). Except for the rise of addition after inundation 
flow, the water was also increased by such an addition of Volga water from its 
canals [????????????]. For the Moskva and Klyaz'minsk reservoirs it was of more 
importance than in the proceeding years. 
3. 
A la rge influx of water into the reservoir contributed to the overflow 
of cultivated land and enriching the wa te r body w i t h biogenic materials which in 
favourable years and conditions contributed to the development of algae. 
Fig. 1 shows the average monthly and average vegetation-time analysis 
values for photosynthesis and respiration. AS can be seen from the graphs, 
the intensity of photosynthesis drops sharply with depth the intensity of 
respiration i s also reduced with depth, but in an insignificant measure. I t 
would have bean bet ter to assume that the expenditure of oxygen per day ought 
to have been r is ing, but observations of such appearance have only been made in 
individual cases and in insignificant amounts, mostly a r i se in consumption of 
O2 taking place in s t ra ta of water, which are the most populated with plankton. 
The course of the curve, which represents the dynamics of the 
phytoplankton and the intensity of photosynthesis of the phytoplankton in 1948 
(fig 2), shows that between the quantity of phytoplankton and the intensity of 
their evolution of oxygen exists a straight line dependence. Almost every 
time there i s an outburst in the growth of algae, i t corresponds to an increase 
in evolution of oxygen. The maximum for the process of formation of organic 
mat te r of plankton in the Klyaz'minsk water reservoir in 1948, both in the 
surface layer and in the 0-3 m layer (f ig 3), we observed in the beginning of 
August (6 VIII 1948). 
The curve representing the course of consumption of oxygen shows that 
th is process in June and September takes a course which i s less intensive than 
during the rest of the time of observation. On the 20th of August the 
consumption of oxygen reached the highest value known ( f igs . 2-4) . Between 
the photosynthesis and respiration of plankton, every now and then there is 
observed an almost straight l i n e dependence, which was especially clearly 
expressed in August. Such phenomena were observed in the surface layers, in 
layers of 0-3 m, 0-7 m ( f igs 2-4) , i.e. in the thick of the w a t e r , densely 
populated by a mass of plankton organisms mostly algae. This allows us to 
strengthen the view, that the most significant part of the consumpt ion of 
oxygen i n w a t e r is on the account of the respiration of phytoplankton. The 
zooplankton plays an unimportant role in th i s respiration process. 
4. 
Between the quantify of zooplankton and the process of oxygen consumption 
there is almost no regularity in the observations . In the l i terature there is an 
indication that the consumption of oxygen in the account of respiration of 
zooplankton i s unimportant (Shcherbakov 1935, Vinberg 1937) and that bacteria, 
on the contrary, play an important role in the consumption of oxygen (Kuznetsov 
1952, Razumov 1948) . According to A.C. Razumov's calculations of bacterial 
cel ls consume in the Klyaz'minsk water reservoir, for 15 days, 1.8 mg of oxygen 
or 0.12 mg/l for 24 h o u r s . 
In 1946 in 1 ml of water the number of bacteria was on the average 
around 840 000 (from the average data of A.C. Razumov and L.E. Zakharov 1948) 
which consumed about 0.1 mg/L of oxygen. In the presence of these facts i t is 
necessary to reject, that in the Klyaz'minsk water reservoir the number of bac t e r i a 
changes l i t t l e with depth, however, the quantify of oxygen consumed per 24 hours 
constitutes around 1 mg/l. In such manner the phytoplankton not only produces 
oxygen but appears also to consume it. The oxygen is spent both in respiration 
of living cells and the oxidation of dying material and secretion of organic matter 
from these. The role of phytoplankton in the consumption of oxygen receives 
also a significant support from other authors (Vinberg 1947, Skadovskii 1955). 
Observations on the intensity of photosynthesis and respiration of plankton 
in the Klyaz'minsk water reservoir conducted in the course of a series of summers 
(from 1945-1948) showed, that the formation of organic mat te r by phytoplankton 
took place mainly in the s t ra ta of water from the surface of 3-4 m (tab.2). 
With half or above half of the organic mat te r formed in the 0-1 m layer, 25% 
or more in the 1-2 m layer in the layer of water below 3 m, the production by 
algae was unimportant. 
The greatest intensify of consumption of oxygen, as well as production, 
occurs in a depth of water of 0-1 m and 1-2 m, i.e. in the depth of w a t e r which 
contains the greatest amount of phytoplankton. In Klyaz'minsk reservoir, 
with a depth of water less than 3 m, the consumption of oxygen i s considerably 
less than in the above situated ones. 
Similar peculiarities in the way of photosynthetic process of phytoplankton 
were noted by Shcherbakov (1953) for lake Glubokoye. The only difference 
5. 
from that case was that the photosynthesis went on in the Klyaz'minsk reservoir 
a t a greater intensity than in lake Glubokoye. The w a t e r in lake Glubokoye is 
richer in "humus" mater ia ls , which given the phytoplankton less act ivi ty . 
The trophogenic layer in Klyaz'minsk reservoir i s more vigorous than in 
Glubokoye lake. This i s evident from the table with the distribution of the 
compensation points of these two waters (tab. 3). 
Particulars of the intensity of the course of the process in 1947: 
the condensation point occurred at depths of 0.9 to 3.3 m. In June and July the 
compensation point occurred in depths, a l i t t l e greater than double the transparency 
according to the Secchi disc. During this the activity of the trophogenic 
layer went below 3 m. In August according to annual observations the intensity 
of the process was increased. However, with increase in depth the intensify 
of photosynthesis dropped more sharply than the intensity of respiration. The 
trophogenic layer during th is time was for the most part the smallest. 
Such a sharp f a l l in the intensity of photosynthesis can be explained 
thus, that in August in connection with the blooming of bluegreen algae there 
usually results an accumulation of mass quantity of plankton organisms near 
the surface, which does not give the possibil i ty of light to penetrate in 
sufficient quantities to the deeper s t ra ta of the wa t e r . According to the 
data of V.I. Donyanenko (1941) the uneven curve of the intensity of photosynthesis 
goes paral lel w i t h the uneven curve of the sun's radiation. I t plays here an 
important ro le , and these circumstances which usually occur towards autumn 
(mainly in August) by the quantity of organic matter recorded, in water yields 
large quantities of organic matter owing to decomposition measured off by t a l l 
water p lants , which are covered and plankton. According to the data of I.A. 
Iz'yurov the quantity of weighed material in the Klyaz'minsk reservoir in 
August was considerably greater than in the proceeding and following time (tab.5) 
The accumulation of organic matter in the water in the autumn i s recorded 
by G. G. Vinberg (1937). He didnt leave a doubt, that in August the majority of 
the cases showed results at the lowest point [of intensity] of development 
of the phytoplankton. In August, however, the organisms of the phytoplankton 
were found in unfavourable conditions. As the same organisms were near the 
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end their cycle of development and they were not so active as in the more 
favourable times, when they have just started to develop. As an example could 
serve the data from our observations on the photosynthesis of Enteromorpha 
intestinalis with different width of the thallus, and consequently varying 
according to the age of the alga (tab. 6). In September a sharp fall was 
noted in the number of phytoplankton. As can be seen from the table , the younger 
the t ha l l i of Enteromorpha were, the more intensive the photosynthetic process. 
In as much as photosynthesis i s a function of living organisms then the 
productivity of i t depends on various factors: the physico-chemical composition of 
the w a t e r , quantity and species composition of the organisms, their physiological 
condition, l ight conditions and so forth. 
The influence of biogenic matter on the process of secretion of oxygen 
by phytoplankton i s given evidence by the work of I. V. Baranov (1948) and 
C.C. Baslavski (1953). 
V. A. Bri l l iant (1949) who studied the influence of several factors on 
the photosynthetic process in water plants , established, that a pH beyond 7 
(sometimes less) as a rule caused a decrease in the intensivity of photosynthesis 
in nearly every experimental plant. . 
The process of photosynthesis was not always found as a straight 
dependence on the number of organisms in the water, in a series of cases w i t h a 
lower number of organisms in the water, which were accompanied by a larger content 
of (solution) of o x y g e n . To confirm this can serve the data, which were 
received by us in the results from observations on the photosynthetic process of 
phytoplankton in an open portion of the Klyaz'minsk reservoir and i t s bays. The 
qualitative composition of the phytoplankton in the reservoir and i t s bays was 
very much the same. In i t predominated bluegreen algae: Aphanizomenon, Anabaena, 
Microcystis. We observed only differences where as the phytoplankton in the 
open parts of the water reservoir was more viable than in the bays. The magnitude 
of the intensity of the evolution and adsorption of oxygen by the phytoplankton 
in the reservoir and i t s bays i s given in tab. 7. 
7. 
The data brought forth here show that the algae in the open part of the 
reservoir evolve a greater amount of oxygen, than the algae in the bay, 
1 mg of lining matter of algae from the reservoir produced 1.1 mg oxygen, The 
phytoplankton in the bays produced considerably less oxygen, 1 mg of lining 
matter evolved only 0.69 mg, that is 44% less than produced by the same 
quantity of algae from the reservoir. At the time of this the intensity of 
photosynthesis was suppressed by the preserve of large quantities of algae. 
Doubling the quantity of production, did not evolve 2 times more oxygen, but less 
[evolve refers to quantity - translator's comments] Analogous to this 
appearance we observed among the algae, Volvox, Hydrodictyon, Enteromorpha. 
With an increase in the biomass of algae in the same volume of water the 
intensity of photosynthesis was reduced. 
Our observations on the intensity of photosynthesis and respiration of 
plankton in the Klyaz'minsk reservoir gave the possibility to calculate the sum 
of the evolution and absorption of oxygen in this reservoir, with an average 
for every 24 hours of the vegetative period. 
It is evident from tab. 8, that in the Klyaz'minsk reservoir the secretion 
of oxygen on account of the photosynthesis of plankton occurs preferentially 
in the 0-3 m layer of water. The highest production of oxygen was observed in 1947 
and the lowest - in 1346. In connection with the oxygen evolution on account 
of photosynthesis of plankton in 1946, it was not sufficient for its consumption 
(for the respiration of micro-organisms and oxidising processes). The deficit 
in the whole water reservoir is expressed sufficiently with the large value 
- 70.216 tons for 24 hours. In 1947 the quantity of oxygen secreted by phyto-
plankton surpassed the consumption with 4.72 tons per 24 hours. 
Considering the value for the oxygen equivalent as about 1.5 and using 
appropriate calculations, we interpret the production of oxygen as organic 
matter of the plankton. In tab. 9 is shown the amount of organic matter in 
plankton, calculated after the results of photosynthesis of phytoplankton in 
the coarse of 24 hours for the whole water of the Klyaz'minsk reservoir. 
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